Introduction {#sec1-1}
============

Diabetes mellitus is a chronic metabolic disorder, characterized by hyperglycemia resulting from a variable interactions of hereditary and environmental factors, defects in insulin secretion, insulin action or both.\[[@ref1]\] Today, it is a vulnerable endemic problem all over the globe, affecting carbohydrate, protein, and fat metabolism in addition to damaging liver, kidney, and cells of pancreas.\[[@ref2]\] Currently available oral anti-diabetic synthetic drugs in the management of diabetes partially can compensate metabolic derangements, but do not necessarily improve the elementary biochemical lesions,\[[@ref3]\] moreover, they have accompanied side-effects.\[[@ref4]\] Furthermore, insulin therapy in insulin dependent diabetes mellitus has several drawbacks such as insulin resistance,\[[@ref5]\] develops anorexia nervosa, brain atrophy, and fatty liver\[[@ref6]\] after chronic treatment. Thus, in modern medicine, no satisfactory effective therapy is still available to control this condition. Herbal medicines may prove to be safer and significantly effective than the synthetic anti-hyperglycemic agents.\[[@ref7]\]

Researchers conducted during past few decades on about 45 plants or their products (active, natural principles, and crude extracts) have shown experimental or clinical anti-diabetic activity.\[[@ref8]\] It is estimated that more than 800 species of plants exhibit hypoglycemic properties, and *Guduchi* is one among them.\[[@ref9]\] *Guduchi* may have been favorably used for thousands of years; however, modern herbal pharmacology appears to have just begun to appreciate the tremendous therapeutic potential of it. *Guduchi* is incredibly versatile and safe\[[@ref10][@ref11][@ref12][@ref13]\] herbaceous vine in Ayurvedic system of medicine indicated to combat various diseases and is proved to be a highly potent anti-diabetic herb.\[[@ref14][@ref15][@ref16]\]

The most common example of herbal *Satva*\[[@ref17]\] is *Guduchi Satva* (GS), which is very commonly prescribed in Ayurveda.\[[@ref18]\]

Ayurvedic classics emphasized using of GS in different stages of prameha.\[[@ref19][@ref20][@ref21]\] However, no reports on anti-hyperglycemic activity of GS have been reported till date. Hence the present study was undertaken to evaluate hypoglycemic and anti-hyperglycemic activiies of GS in Swiss Albino mice.

Materials and Methods {#sec1-2}
=====================

Animals {#sec2-1}
-------

Swiss Albino mice of either sex weighing 30 ± 04 g were obtained from animal house attached to Pharmacology Laboratory, IPGT and RA, Gujarat Ayurved University, Jamnagar. Six animals were housed in each cage made of poly-propylene with stainless steel top grill. The dry wheat (post-hulled) waste was used as bedding material, and was changed every morning. The animals were exposed to 12 h light, and 12 h dark cycle with the relative humidity of 50-70% Ambient temperature during the period of experimentation was 22 ± 03°C. Animals were fed with Amrut brand rat pellet feed supplied by Pranav Agro Mills Pvt. Limited, Vadodara and for their drinking purpose tap water *ad libitum* was used. The experiments were carried out after obtaining permission from Institutional Animal Ethics Committee (IAEC/9/11/22/MD).

Test drug {#sec2-2}
---------

Plant, which grows encircling the *Neem* (*Azadirachta indica*) tree is said to be the best for the therapeutic purposes. Considering this, the stem of the plant spreading over Neem tree was procured from the campus of Gujarat Ayurved University, Jamnagar, and authenticated at Pharmacognosy Laboratory. The stem was cleaned to remove the physical impurities and washed thoroughly with water. The stem was crushed thoroughly to convert into coarse slimy mass and soaked in quantity sufficient water for overnight. The contents were macerated thoroughly on the next day for about 1 h, and filtered through four folded cloth carefully into another sterile container. The container was kept aside undisturbed for four hours and the supernatant liquid was decanted to collect smooth, white colored *Satva* that was scrapped from the bottom and then packed in an air tight sterile container.

Dose selection and schedule {#sec2-3}
---------------------------

The clinical dose of GS was considered taken from current available texts as 1 g/day.\[[@ref22]\] The dose for the mouse was calculated by extrapolating the human dose to animals (130 mg/kg) based on the body surface area ratio by referring to the standard tables.\[[@ref23]\] Glibenclamide (GB) at the dose of 0.65 mg/kg, was used as the reference standard control. The distilled water was used as the vehicle and test drug was suspended in it with suitable concentration depending on body weight of the animal prior to administration (2.6 mg GS and 0.013 mg GB/0.1 ml distilled water/20 g body weight). The test drugs were administered to animals orally with the help of gastric catheter sleeved to syringe. The drugs were administered to overnight fasted animals.

Experimental study {#sec2-4}
------------------

The hypoglycemic activity and anti-hyperglycemic activity were carried out by modified method.\[[@ref24]\] Total 42 mice were selected and divided randomly into relevant groups of six each. The first group served as vehicle control (VC) and administered with distilled water. The second group was administered with test drug GS in the dose of 130 mg/kg, whereas, third group was served as standard control group with administration of GB. The fourth group was kept in anti-hyperglycemic activity with high glucose given but without treatment.

Hypoglycemic activity {#sec2-5}
---------------------

The selected animals were acclimatized for 7 days prior to experiment and divided randomly irrespective of sex in three groups *viz*: VC, GS control, and GB control. They were fasted overnight and in the next morning. Initial fasting blood sugar level (BSL) was measured with the help of One Touch EzSmart CE0537 Glucometer Lifeline Surgicals, New Delhi, India, by using One Touch EzGluco test strips as per user\'s guideline after anaesthetizing the animals with diethyl ether. One drop of blood was collected by puncturing tail vein under aseptic conditions. Then the test drugs suspended in the vehicle were administered to the respective groups. The BSL was recorded after 1 h, 2 h, 3 h, and 5 h of the test drug administration for assessing the hypoglycemic effect of the test drug.

Anti-hyperglycemic activity {#sec2-6}
---------------------------

Mice were randomly divided in to four groups of six each after 7 days of acclimatization. The animals were fasted overnight prior to the experiment and in the morning the fasting initial BSL was measured as mentioned in hypoglycemic activity. First group administered with distilled water, served as VC, second group served as glucose control (GC) to which glucose solution alone was administered. Third and fourth groups were administered with GS and GB were administered respectively. After 1 h of drug administration, glucose (5 g/kg body weight) solution was administered to second, third and fourth groups orally by dissolving it in distilled water. Thereafter, BSL was recorded at 30 min, 60 min, 90 min, and 120 min of post-glucose overload for accessing the anti-hyperglycemic activity of the test drug.\[[@ref24]\]

Statistical analysis {#sec2-7}
--------------------

The results are presented as mean ± SEM. The data generated during the study were subjected to Student\'s *t*-test for paired and unpaired data to assess the statistical significance and the significant level was set at *P* \< 0.05.

Results {#sec1-3}
=======

A marginal and statistically non-significant decrease in BSL was occurred in the control group at 1 h, 3 h, and 5 h, but significant decrease was observed at 2 h in comparison to its initial BSL \[[Table 1](#T1){ref-type="table"}\]. In GS treated group also a marginal and statistically non-significant decrease in BSL occurred at all the time intervals in comparison to its initial BSL. Administration of GB to overnight fasted mice leads to a significant decrease in the blood glucose level at almost all the time intervals progressively to the end of the study.

###### 

Effect of GS on BSL in normal overnight fasted Swiss Albino mice at various time intervals
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Glucose overload to overnight fasted mice leads to significant increase in BSL in GC group at all the time intervals \[[Table 2](#T2){ref-type="table"}\]. Administration of GS prior to glucose overload failed to attenuate BSL at an all-time interval in comparison to GC group. Administration of GB significantly attenuated the BSL at all the time intervals.

###### 

Effect of GS on BSL in glucose overloaded Swiss Albino mice at various time intervals

![](AYU-34-417-g002)

Discussion {#sec1-4}
==========

It is essential to prove all the Ayurvedic principles and drug efficacy scientifically by modern parameters, through which Ayurveda can excel in the current era as "evidence based, well-documented system of medicine.

Hypoglycemia is an abnormally diminished content of glucose in the blood.\[[@ref25]\] A better and safer anti-diabetic agent is the one which have a good blood glucose lowering effect in hyperglycemia and maintain it to normal without lowering its level up to hypoglycemic stage, which may prove fatal. Prolonged hyperglycemic or hypoglycemic state can produce serious long-term complications. Thus, hypoglycemic potential of GS was compared with the standard reference drug, GB of which hypoglycemia like side-effects are not uncommon. The results of this study show that GS treated group showed only a marginal decrease in BSL in normoglycemic mice.

It has been reported that 1,2-substituted pyrolidines isolated from the stem is responsible for anti-diabetic activity of *Guduchi*.\[[@ref26]\] Contrary to the expectations, in the present study GS did not produce significant anti-hyperglycemic activity, it may be due to the absence of sufficient quantity of 1,2-substituted pyrolidines in *Satva* samples. However, to explore exact reason behind this, detailed comparative phytochemical evaluation of stem and *Satva* samples are necessary.

Conclusion {#sec1-5}
==========

GS is having mild hypoglycemic activity while it does not have a significant anti-hyperglycemic activity against glucose overload. Further, researches of this formulation on diabetic animals are needed to draw proper conclusions.
